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Amendmen ts to Claims 

Please amend the claims as indicated in the listing below, which listing supercedes and 
replaces all prior listings of claims: 

1 . (Currently Amended) A method of operation of a control system, comprising 

A. executing a first sequence of instructions in any of a first, computer p rocess and firs! com- 
Eutcr.thread A (co l lectively, "first process ? ) collectively. 'lirst process . 

B. executing a second sequence of instructions in any of a second computer p rocess and 
second computer t hread, (collectiv e ly, "sec o nd proccaa") collectively, ^second pr ocess 1 , 
the second process being loosely coupled with respect to the first process, 

C. comparing a state of the first process following completion by it of execution of the first 
instruction sequence with a state of the second process following completion by it of tile 
second instruction sequence. 

D. responding to failure of the first and second processes to achieve comparable states bv 
rolling back each of the first and second processes to nrior states in which a favorable com- 
parison was achieved, and 

&ik wherein each of the first and second processes execute on any of a process control field 
device, a block controller, a process controller, a process control plant server, a process 
control enterprise server, an industrial control device, an industrial control system, an envi- 
ronmental control device, an environmental control system, other control device, and other 
control system. 

2. (Original) A method according to claim 1, comprising the step of executing step (C) one or 

more times over a time interval in order to determine whether the first and second pro- 
cesses achieve comparable states following completion of execution of the first instruction 
sequence by the first process. 

3. (Original) A method according to claim 2, comprising the step responding to a favorable com- 

parison in step (C) by repeating steps (A) - (C) with a third instruction sequence in place of 
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the first instruction sequence, and with a fourth instruction sequence in place of the second 
instruction sequence. 

4. (Original) A method according to claim 3, comprising the steps of 

selecting the third instruction sequence as a function of a state of the first process following 
execution of the first instruction sequence, and 

selecting the fourth instruction sequence as a function of a state of the second process fol- 
lowing execution of the second instruction sequence. 

5. (Original) A method according to claim 4, comprising comparing a state of the first process prior 

to execution by it of the third instruction sequence with a state of the second process prior 
to execution by it of the fourth instruction sequence. 

6. (Currently Amended) A method according to any of claims 1, 3 or tmd-S, comprising the step 

of signaling an error in response to a failure of the first and second processes Lo achieve 
comparable states at a time of comparison. 

Claim 7 (cancelled). 

8. (Original) A method according lo claim 1, wherein step (C) comprises comparing any of regis- 

ters, memory, flags, interrupts, tasks, and events in the respective processes. 

9. (Original) A method according to claim 1, wherein each of the first and second processes com- 

prise any of a thread and a process, and wherein the first and second processes execute on 
any of the same and different digital data processing apparatus. 

10. (Currently Amended) A control apparatus, comprising 

A. any of a first computer process and first computer thread, (coll e ctiv e ly, ^first pr oc e ss" )_ coL: 
lcctively. 'lirst process, executing a first sequence of instructions, 

B. any of a second computer process and second computer thread, (collectively, ''second pr o- 
ce s s 17 ) collectively, ''second process"', executing a second sequence of instructions, 
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C. comparison logic in communication with ihc first and second processes, the comparison 
logic comparing a .state of the first process to a state of the second process following execu- 
tion by them of the respective first and second sequences of instructions, t he comparison 
logic signalling an error in response to a failure of the first and second processes to achieve 
comparable sta tes ai a time of comparison 

D. scheduling lopic in comm unication with the first and second processes and in communica- 
Li.PI? with the comparison lotric. the sched uling logic responding to an error bv rolling back 
each of the fi rst and second processes to prior states in which a favorable comparison was 
achieved, 

ILB: wherein each of the first and second processes execute on any of a process control field 
device, a block controller, a process controller a process control plant server, and a process 
control enterprise server, industrial control device* an industrial control system, an envi- 
ronmental control device, an environmental control system, other control device, and other 
control system. 

1 1 . (Original) An apparatus according to claim 1 0. wherein the comparison logic compares any of 

registers, memory, flags, interrupts, tasks, and events in each of the respective processes. 

12. (Original) An apparatus according to claim 11, wherein the comparison logic comprises 

a first comparison logic section operating in the first process for comparing a state of the 
first process following completion by it of execution of the first instruction sequence with a 
state of the second process following completion by it of the second instruction sequence, 
and 

a second comparison logic section operating in the second process for comparing a state 
of the second process following completion by it of execution of the second instruction 
sequence with a state of the first process following completion, if any, by it of the first 
instruction sequence. 

13. (Currently Amended) An apparatus according to claim 12, wherein including sch e dul i ng l ogi c 

i n c o mmunica t io n with the fi r st a n d s econd p r ocesses and in communica t i on with the co m- 
pari son l o gic. 
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the scheduling logic schedules s c heduling the first pmcess to execute a third sequence of 
instructions in response to a favorable comparison by the comparison logic, 

the scheduling logic schedules 3chcdul mg-the second process lo execute a fourth sequence 
of instructions in response to a favorable comparison by the comparison logic. 

14. (Original) An apparatus according to claim 13. wherein the comparison logic compares a state 
of the first process prior to execution by it of the third instruction sequence with a state of 
the second process prior to execution by it of the fourth instruction sequence. 

Claims 15 - 16 (cancelled). 

17. (Original) An apparatus according to any of claims 10. 13 and 14. wherein the comparison 

logic compares a state of the first process with a state of the second process a plurality of 
limes to determine whether the first and second processes to achieve comparable states. 

1 8. (Original) An apparatus according to claim 10, wherein each of the first and second processes 

comprise any of a thread and a process, and wherein the first and second processes execute 
on any of the same and different digital data processing apparatus. 

19. . (Currently Amended) A process control apparatus, comprising 

A. any of a first computer p rocess and a first computer task, (collectively. "first p r oce s s") col- 

kstivdy. "fast process* 

B. any of a second computer process and a second computer task, (c o llectively, "second p nv 
cess^) collectively, "second process" . 

C. scheduling logic in communication with die first and second processes, the scheduling 
logic scheduling the first process to execute a first subsequence of instructions from a first 
sequence of instructions, the scheduling logic scheduling the second process to execute a 
first subsequence of instructions from a second sequence of instructions, the scheduling 
to pic responds to an error by roll ing back each of the first and second processes to a prior 
states in which a favorable comparison was achieved, 
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D. comparison logic in communication with the first and second processes, the comparison 
logic comparing a state of the first process following completion by it of execution of the 
first instruction subsequence of instructions with a state of the second process following 
completion, if any, by it of the second subsequence of instruction, wherein states of the first 
and second processes include any of registers, memory, flags, interrupts, tasks, and events 
in those respective processes, 

E. synchronization logic in communication with the comparison logic, the synchronization 
logic responding to a favorable comparison by the comparison logic by scheduling the first 
process to execute a second subsequence of instructions from the first sequence of instruc- 
tions and scheduling the second process to execute a second subsequence of instructions 
from the second sequence of instructions. 

20. (Original) An apparatus according to claim 19, wherein the scheduling logic comprises 

a first scheduling logic section operating in the first process, the first scheduling logic sec- 
tion scheduling the first process to execute a first subsequence of instructions from a first 
sequence of instructions, and the first scheduling logic section responding to a favorable 
comparison by the comparison logic by scheduling the first process to execute a second 
subsequence of instructions from the first sequence of instructions, and 

a second scheduling logic section operating in the second process, the second scheduling 
logic section scheduling the second process lo execute a second subsequence of instructions 
from a first sequence of instructions, and the second scheduling logic section responding 
to a favorable comparison by the comparison logic by scheduling the second process to 
execute a second subsequence of instructions from the second sequence of instructions. 

2] . (Original) An apparatus according to claim 20, wherein the synchronization logic comprises 

a first comparison logic section operating in the first process* the first comparison logic 
section comparing a state of the first process following completion by it of execution of the 
first instruction sequence with a state of the second process following completion, if any. 
by it of the second instruction sequence, and 

a second comparison logic section operating in the second process, the second comparison 
logic section comparing a state of the second process following completion by it of cxecu- 
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lion of the second instruction sequence with a stale of the first process following comple- 
tion, if any, by it of the first instruction sequence. 

22. (Original) An apparatus according to claim 21. wherein at leasi one of the first and second 

comparison logic sections signals an error in response to a failure of the first and second 
processes to achieve comparable slates following completion of execution ofthe respective 
subsequence of instructions by the respective process. 

23. (Original) An apparatus according to claim 22, wherein the comparison logic compares a state 

of the first process with a state of the second process a plurality of times to determine 
whether the first and second processes to achieve comparable states. 

24. (Original) An apparatus according to claim 22, wherein the scheduling logic responds to an 

error by rolling back each of the first and second processes to a prior states in which a 
favorable comparison was achieved. 

25. (Original) An apparatus according to claim 1 9, wherein each of the first and second processes 

comprise any of a thread and a process, and wherein the first and second processes execute 
on any of the same and different digital data processing apparatus. 

26. (Original) An apparatus according to claim 1 9. comprising wherein each of the first and second 

processes execute on any of a process control field device, a block controller, a process 
controller, a process control plant server, and a process control enterprise server. 

27. (Currently Amended) A process control apparatus, comprising 

A. any of a first computer process and a first computer task, (coll e ctively, " fi rst process") col- 
lectively, "first process, executing a first sequence of instructions. 

B. any of a second computer p rocess and a second computer task^ (co ll ectively, "second p re- 
ecsy 2 ^ collectively, ''second process"^ executing a second sequence of instructions, 

C. synchronization logic in communication with the first and second processes, the synchroni- 
zation logic preventing the first process from executing a Ibird sequence of instructions until 
the first and second processes have completed execution of the first and second sequences 
of instructions, respectively, 
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12: at least one of the first and seco nd comparison logic sections signals an error in response lu 

aJailure of the first and second p rocesses to achieve comparable states following comple- 
tion of execution of the respective subsequenc e of instructions hv the respective p r<w*s, 
and 

the scheduling logic responds to an err or hv rolling back each of the first and see nndj^- 

cesscs to a prior states in which a favorable comparison was aehieved_ 

28. (Original) An apparatus according to claim 27, wherein the synchronization logic prevents 

the second process from executing a fourth sequence of instructions until the first and 
second processes have completed execution of the first and second sequences of instruc- 
tions, respectively, 

29. (Original) An apparatus according to any of claims 27 and 28, wherein the comparison logic 

compares a state of the first process with a state of the second process a plurality of times 
to determine whether the first and second processes to achieve comparable states. 

30. (Original ) An apparatus according to claim 27, wherein the synchronization logic comprises 

a lirst comparison logic section operating in the first process, the first comparison logic 
q section comparing a slate of the first process following completion by it of execution of the 

lirst instruction sequence with a state of the second process following completion, if any, 
by it of the second instruction sequence, 

a second comparison logic section operating in the second process, the second comparison 
logic section comparing a state of the second process following completion by it of execu- 
tion of the second instruction sequence with a state of the first process following comple- 
tion, if any, by it of the first instruction sequence, 

wherein states of the first and second processes include any of registers, memory, flags, 
interrupts, tasks, and events in those respective processes. 

Claims 31 -32 (cancelled). 
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33. (Original) An apparatus according to claim 27* wherein each of the first and second processes 

comprise any of a thread and a process, and wherein the first and second processes execute 
on any of the same and different digital data processing apparatus. 

34. (Original) An apparatus according to claim 27, comprising wherein each of the first and second 

processes execute on any of a process control field device, a block controller, a process 
controller, a process control plant server, and a process control enterprise server. 

35. (Currently Amended) A method of process control, comprising 

A. executing a first sequence of instructions in any of a first computer process and a first com- 
putgr,tas k (collectively, 'li r st pr o cess") , collectively- "first process/* 

B. executing a second sequence of instructions in any of a second computer p rocess and a 
second computer task, (collectiv e ly, "sec on d pr o cess") , collectively, "second process/' the 
second process being loosely coupled with respect to the first process, 

C\ comparing, within the first process, a state of the first process following completion by it 
of execution of the first instruction sequence with a state of the second process following 
completion, if any, by it of the second instruction sequence. 

D. comparing, within the second process, a state of the second process following completion 
by it of execution of the second instruction sequence with a state of the first process follow- 
ing completion, if any, by it of the first instruction sequence. 

E. wherein any of steps (C) and (D) include the $k P of signing an error in, respire lQ.a 

failure of the first and second processes to achieve comparable states following completion 
of execution of the respective instruction sequence bv the respective process. 

F. responding to such an error bv rolling back each of the first and second processes to a prior 
states in which a favorable comparison was achieved. 

36. (Original) A method according to claim 35. including the steps of 

scheduling the first process to execute a third sequence of instructions in response to a 
favorable comparison in step (C), and 
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scheduling the second process to execute a fourth sequence of instructions in response to a 
favorable comparison in step (D). 

Claim 37 (cancelled). 

38. (Original) A method according to claim 37, wherein any of steps (C) and (D) include compar- 

ing a stale of die respective process with a state of the other process a plurality or limes lo 
determine whether they achieve comparable states. 

39. (Original) A method according to claim 35, wherein each of the first and second processes 

comprise any of a thread and a process, and wherein the first and second processes execute 
on any of the same and different digital data processing apparatus. 

40. (Original) A method according to claim 35, comprising wherein each of the first and second 

processes execute on any of a process control field device, a block controller, a process 
controller, a process control plant server, and a process control enterprise server. 

41 . (Currently Amended) A method for process control, comprising 

A. executing a first subsequence of instructions from a first sequence of instructions in any of 
a first computer process and a first computer task, collectively, iirst process/' (co lle e tt vdy, 
"fi r st pr oc e ss'") , 

B. executing a firsi subsequence of instructions from a second sequence of instructions in any 
of a second computer process and a second computer task , collectively, "second process/' 1 
(colle ct ive l y; "'se c ond proce ss "). 

C. comparing a state of the first process following completion by it of execution of the first 
subsequence of instructions from the first sequence of instructions with a state of the second 
process following completion if any, by it of ihe first subsequence of instructions from the 
second sequence of instructions, 

D. responding lo a favorable comparison in step (C) by scheduling ihe first process to execute 
a second subsequence of instructions from the first, sequence of instructions and schedul- 
ing the second process to execute a second subsequence of instructions from the second 
sequence of instructions^ 
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H. responding to an unfavorable comparison in step (C) by rolling back each of the first and 

second proces ses to a prior states i n which a favorable comparison was achieved. 

42. (Original) A method according to claim 41 , wherein step (C) includes 

comparing, from within the first process, a state of the first process following completion 
by it of execution of the first instruction sequence with a state of the second process follow- 
ing completion, if any, by it of the second instruction sequence, and 

comparing, from within the second process, a state of the second process following com- 
pletion by it of execution of the second instruction sequence with a state of the first process 
following completion, ifany, by it of the first instruction sequence. 

Claim 43 (cancelled), 

44. (Original) A method according to claim 43, wherein step (C) includes comparing a state of the 

first process with a state of the second process a plurality of times to determine whether the 
first and second processes to achieve comparable slates. 

45. (Original) A method according to claim 41, wherein each of the first and second processes 

comprise any of a thread and a process, and wherein the first and second processes execute 
on any of the same and different digital data processing apparatus. 

46. (Original) A method according to claim 41 , comprising wherein each of the first and second 

processes execute on any of a process control field device, a black controller, a process 
controller, a process control plant server, and a process control enterprise server. 

47. (Currently Amended) A method of operation of a digital data processing system, comprising 

A. executing a first sequence of instructions in any of a first computer process and first com- 
HiisLthread. (c o llectively, " fi rst pro cess") collectively. **first process". 

B. executing a second sequence of instructions in any of a second computer p rocess and 
second computer t hread, (coll e ctiv e ly, ^s e c on d p ro ctsa^ coHectively. ;i second process". 
the second process being loosely coupled with respect to the first process, 
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comparing a stale of the first process following completion by it of execution of the first 
instruction sequence with a state of the second process following completion by it of the 
second instruction sequence, 

responding to failure of the first and second p rocesses to achieve comparable stares bv 
rolling back each of the first and second process es to a prior states in wh i ch a favorably 




comparison was achieved 

48. (OriginaJ) A method according to claim 47, comprising the step of executing step (C) one or 

more times over a time interval in order to determine whether the first and second pro- 
cesses achieve comparable states following completion of execution of the first instruction 
sequence by the first process. 

49. (Original) A method according to claim 48, comprising the step responding to a favorable com- 

parison in step (C) by repeating steps (A) (C) with a third instruction sequence in place of 
the first instruction sequence, and with a fourth instruction sequence in place of the second 
instruction sequence. 

50. (Original) A method according to claim 49, comprising the steps of 

selecting the third instruction sequence as a function of a state of the first process following 
execution of the first instruction sequence, and 

selecting the fourth instruction sequence as a function of a state of the second process fol- 
lowing execution of the second instruction sequence. 

51. (Original) A method according to claim 50, comprising comparing a state of the first process 

prior to execution by it of the third instruction sequence with a state of the second process 
prior to execution by it of the fourth instruction sequence. 

52. (Currently Amended) A method according to any o f claims 47, 49 GramJ-51, comprising the 

step of signaling an error in response to a failure of the first and second processes to achieve 
comparable states at a time of comparison. 

Claim 53 (cancelled). 
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54. (Original) A method according to claim 47, wherein step (C) comprises comparing any of reg- 

isters, memory, flags, interrupts, tasks, and events in the respective processes. 

55. (Original) A method according to claim 47, wherein each of the first and second processes 

comprise any of a thread and a process, and wherein the first and second processes execute 
on any of the same and different digital data processing apparatus. 

56. (Original) A method according to claim 47, comprising wherein each of the first and second 

processes execute on any of a process control field device, a block controller, a process 
controller, a process control plant server, and a process control enterprise server. 

57. (Currently Amended) A digital data processing apparatus, comprising 

A. any of a first computer p rocess and first computer thread, (collectively, "fi r s t process") col- 
lectively. "first process." executing a first sequence of instructions, 

B. any of a second computer p rocess and second computer thread, (collect i v e ly, "sec on d p r o- 
cegr ^coHectivelv. "second process", executing a second sequence of instructions, 

C. comparison logic in communication with the first and second processes, the comparison 
logic comparing a state of the first process to a state of the second process following execu- 
tion by them of the respective first and second sequences of instructions the comparison 
lo gic signalling an error in response to a failure of the first and second processes to achieve 
comparable states at a time of comparison. 

D. scheduling logic in communication with the first and second processes and in communica- 
tion with the comparison logic, the scheduling logic responding to an error by rolling back 
each of the first and second processes to prior states in which a favorable comparison was 
achieved . 

58. (Original) An apparatus according lo claim 57, wherein the comparison logic compares any of 

registers, memory, flags, interrupts, tasks, and events in each of the respective processes. 

59. (Original) An apparatus according lo claim 58, wherein the comparison logic comprises 
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a first comparison logic section operating in the first process for comparing a state of the 
first process following completion by it of execution of the first instruction sequence with a 
state of the second process following completion by it of the second instruction sequence, 
and 

a second comparison logic section operating in the second process for comparing a state 
of the second process following completion by it of execution of the second instruction 
sequence with a state of the first process following completion, if any, by it of the first 
instruction sequence. 

60. (Original) An apparatus according to claim 59, including scheduling logic in communication 

with the first and second processes and in communication with the comparison logic, 

Ihe scheduling logic scheduling the first process to execute a third sequence of instructions 
in response to a favorable comparison by the comparison logic, 

ihe scheduling logic scheduling the second process to execute a fourth sequence of instruc- 
tions in response to a favorable comparison by the comparison logic. 

61 . (Original) An apparatus according to claim 60, wherein the comparison logic compares a state 

of the first process prior to execution by it of the third instruction sequence with a state of 
the second process prior to execution by it of the fourth instruction sequence. 

Claims 62 -63 (cancelled). 

64. (Original) An apparatus according to any of claims 57, 60 and 63, wherein the comparison 

logic compares a state of the first process with a slate of the second process a plurality of 
times to determine whether the first and second processes to achieve comparable states. 

65. (Original) An apparatus according to claim 57* wherein each of die first and second processes 

comprise any of a thread and a process, and wherein the first and second processes execute 
on any of the same and different digital data processing apparatus. 

66. (Original) An apparatus according to claim 57, comprising wherein each of the first and second 

processes execute on any of a process control field device, a block controller, a process 
controller, a proc ss control plant server, and a process control enterprise server. 
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